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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m"* of rock ma ss is used for each m^ of oil, 
then, for example, a porous shale rock of 300,000 m"* is formed during 
one year in the production of 20,000 m^ of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 14_ and possibly a layer of soil 1J>. A number of 
exhaust channels _18 are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 10_ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 21_ and shut-off and 
control valves, respectively, 22 , 23_. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 26^ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0- A Pi-P e 2_2 ^ rom the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3jL' to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines ^2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements _10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20^ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 42_ and 44 . 
Some of these gases flowing back can be led off through an outlet 5j5 and 
a manifold 58_ from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 34_ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages 18,34_ and both 
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sections 42-44 and 44-46 within the shale rock- According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3£ to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
•achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic,*ha 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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lltirlill en ritning. 



sv i:\sK a skikkki;oui; \ ktikiw »L,\(iK'JV okkuiju. 



Siitt vi<l for^asiiin*; av oljcl'oramlo skiilVrlMM^ in *itu uniler tillforande 
av viirme ^cuoiai i skiilcrluM ^rt uppta^im kunalcr. 

I ■ |'|>t iniiitr*;: 1\ I .ju (i k-i roin . 



I ppf inn i ji-ch 1 1 ;i 1 1 1 < > i ml; tilt l'U salt ;ill 
framslalla skif fcrolja, bascral pa uppviirninin^ 
av skilferlHir^cl ulan fore^aende iill>ryhuui; 
av skiffcr, varvid tic ^cuoui uppvariunin^cn 
framkalladc nl jcl tirande ^ascrua avbi^snas tit' 
kernel ^ciKini i delsanuua anbra^ta kanaler. 

^ascrna franskiljas darpfi sadana delnr av 
desamma, vilka ut^ura sk if feroljaii. under av- 
k ylni n^; ^c it uin kundcusal inn. 

Yid uppvariuniniijcn av ell skilTcibcri; skei 
vid av^asuin^en av dari iicf iutli^a ^asbildan- 
de subslanser oil burl I ranspurl av en viss ma- 
teria biuin^d, sum alllsa i i;asl"mm avi;ar ui* 
bcr^cl pa liknandc .sail so in I. ex. \ id av^as- 
nini* av stcnkitl cllcr veil, m h i saiiilli^a dessa 
f ujl kvarslar en incr cllcr in in the j m ii <*is (sJimjp 
/m^;iv del u rspruu ^1 ii;a inulcrialel. Del kvar- 
blivnndc lualcrialel, darest tli- 1 bcslar av links 
cllcr Irakol, bar i;cuum sin |i(»ni.s;i struktur 
ulmnordcnlli^l stwra fur i^ascn alkmulii'u ytur. 
Oct bar nu visal sii;. all awn skif lerkuksen, 
d. v. s. i detla Tall del avi;asado skifferbcr- 
t^el, bar on portis slniktur med myckct blora 
ytor. IfMkoiuli^a f*ir ^aser. Samlidi^t har skif- 
fcrkokscu i molsals till den van Til; a koksen 
oiler Irakolel en myckct stor askball, d. v. s. 
rest av icke brauabara bcslaadsdclar oi:b spc- 
cicllt fur svenska fmballandca uppgar till out- 
kring 70 % av den urspniaf;li#» skiffcrvik- 
len. Skiffcrkokscn iaacballer bl. a. t. ex. nli- 
ka jarnforcuin^ar ocb en be I del andra be- 
slaudsdclar, sum i kmitakl med ulika :;aser 
aru unlade alt i c^enskap av kalalysalor pa- 
vcrka reaktioticr i ^asi'i na. 

\'id dirckt av^asimi;; av skiirrrbcr^cl npp- 
.sli^r under forl^jcnde f rainslallnin- :»v skil- 
I'erolja myckct sluia vidymcr av tippviirint neb 
avga^at skifferbcrg bcslaende buvudsak li^en 
av .skilt'erkuks. sum lienor kvar nrubliat i si- 
na uflka lu^cr, men boin ^ciiniu a v^asiiin^cn 
blivit ombildat till en enda puros jnassa rrain- 
bbippli^ for gascr i alia rik tain gar. Daresl ,sa- 
luada ftir vurje m' ulja M^OkC oiakriti^ 15 m J 
ber^jnasia, liildas I. ex. under ett ars tid 
vid fraiastallaiiiK av 20000 ui B skifferulja ell 
poiost skifferberg njn .'KIUIIUO ai 4 . Uialer sj:il\u 



ftu^aMiin^spruccduren av .skiffernljan unord- 
aas iiinin skii' ferbergel en lan^samt framat- 
Nkridande varmefront, diir saviil <»ip;an tor 
upp\iiriiiuiuj<en (cleklriska viinneelement ) 
sum a vluppskaualer for ^asernas avledniiifj 
sneeessivl s;illas i vei*ksainbet . 

I Ippi innin^en avser all auvanda den pA sd 
s:ill ulbiltlade slora pnrnsa sk if ferki >k smaNSait 
saMHii en kalalysalnr lor inledamlel av vissa 
(inskade keiniska rcak tinner innm densaimna, 

;tlll I avsikt all frainstalla nlika subslan- 

ser iiinin medverkan av kalaly.salnru ifr^^a. 
Ilarxid nl n\ 1 1 jas tie niimnda ^a ska na Icrna. se- 
dan de \ltital all Ijalist^ura smu a\l«ijtp ftir 
sk ill I'll-! je-aserna. ;i\en fnr I ill tinsel av ^aser 
(ill sk il 'ferbci i^et. Satnlidi^l kunna andra dy- 
lika kanaler an vand as for avlupp av svnlcs- 
prtMbikler I rani st a I It la mikiii sk ill'el bei -el un- 
der medverkan av den av sk i link i sen bil- 
(iatle kalalvsattirn. I'm del kanaler bildar 
ledis litlupp till skif feiknksen neb andra ku- 
naler avlnpp Iran densanuna, varvid ^aser. 
Mini under Iryek neilfnras i tiercel f)u clt sial- 
ic, kunna avfnras ur delsamma \>9 ell annat 
sliillc. (iascr konnna h:ii under i knnlakt med 
katalysabirns ytor neb paverkas av desauj- 
ina pa sadaut salt, smu bctin^as av ttuliauden 
varaudo keiniska och fysikaliska ftuh&llan- 
<|en. 

I ippi inntn-en skall nedan niiruiare lieskri- 
vas under baitvisnitif; till a bifn^ade iiinin^ 
smu cxcmpcl visade ulftu'iii^sftirui fiir sattets 
^enond «nantle, varvid iivea yllcrli^are uppfiu- 
niu^en kamielcckuamlc e^euskap< i sktjla nu- 
Kiva.s. 

bi^;. I vi.sar mer cllcr mindrr seliemaliskt 
<*ll skilTerbcrn. inridlal fur f i amstallning av 
skiffcrulja. sell i vertikalsckl i«>u. 

I'i^. '2 visar t!lt diagram an^ivande lempe- 
raliii furdeluiiiKen iimm skiffci ber^et. 

A rituin^cn lielccknar 10 ell antal varme- 
element. stun aro anbra^ta prt jamua mellan- 
rum i skifferbcr^ct 12, pa vPket «r over lax- 
rat ctt lager av kalksten 14 samt eventuellt 
c.tt jurdlaf^er 10, Ett anta! av^pskanaler 1H stu 
i forbimlelse med gennin knlk orl» skdfe** ucd- 
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■ •"trade gasavlopp 20. Varnicelcmenlen 10 orb 
Mvga.skanalern., 18 f.ro sa.nlidigl :mor ,| I1:K , c j 
'•"ler ofter varandra i vinkel ,„ed rilnings- 
planel. (.asavloppen 20 lillhornnrlr cn dv'lik 
nui am over f.ii l.in.iellerGr 21 oe.b Mvsl i„«- 
ungs- rcsp. reglcringsYcnliicr 22 '>:! -mslut- 
™ i ", *' ln,i »K s ^"'«« 24. !•:„ stone sam- 
:ingskanal 25 for ell llerlal snmlingskanaler 
. 4 foronnr dessa i sin lur „,,<| ,„ kondenxnr 
ib och ell tyallor.i 27. va.i skiffc. oljogascrna 
; >a kanl salt nodkylas „cb i .n.ijlignsU. „,An 
!U-rri;w Iran kuudenscrhara nljeb'csl Andsde- 
:ir. Kondensorn 20. vilken aven k:m ultras 
v resp omfalla apparalur lor annan kemisk 
.ohandlmg av skifferoljcgaser t. ex. avxkili- 
y.n» av svavel ellcr andra bipi uduklcr i dessa 
= r Kciiiiiii cn Icdning 2S anslulen (ill on ui,p- 
aiubngsbcbdllare .1(1 for oljau. I dennn be- 

■ allarc niynnar aven en ledning U2 frAn Ivilt- 
..rnel 27. Fr«n en grenledning .14 kunna cn 
.i-l av dc icke kondenscrado gascrna avf.iras 
enom cn ledning 30. i vilken iir insult en ven- 
:i 38. K,r alt auvandas snin bran.sle ellcr for 
ndra andamai. En annan del av gascrna ge- 
>>instidm;na en komprcssornnordnin" 40 

I en sektinn av skifferherget hegransad vin- 
alrall mot ritningsplanjl av plan gennm lin- 

•na 42. 44 antages pyrolysen, d. v. s. en un- 

r varnidillfnr.scl forsiggAendo nybildnin;' av 
■iiffcrgascr vara avslnlad. Van"nclillf..rseln 
M clrnvcntcn 10 bar bar alllsA avbrulils. I 
allot ulvinnes for ..gnnblicket en sektion av 

iffcrbcrget. begransnd av linjcrna 44 - -4(5 
•.irme.vAgcn f.iiulsaltes alllsA vandra i rikt- 
ingen av pilarna 4.S. Linjen 50 i fig. 2 repre- 
■nlerar leiiipeiaturfoitlelningen i d e bid i 
UliimrniH. Vid linjen 44 kan temporal ure'ii 
iva uppiiAti ell varde, Indian MoO— 4IMI" C 
rcliadesvis omkring .ISO' C. Ten.pcralurcn 

■ er genoni processen enligl tippfinningen i 
;l"ing mot linjen 42. 

Medan ka.ialcrna 20 i scklionei, 44 If, 
mslgora sum avlopp Mr do i denna scktion 
vnnna skiffergascrna. har minst en rad dy- 
a kannler. s«>ni :ir belagen vid scklionens 
44 bakkanl. sell i varineviigen* riktning 
:ig» pilarna 4.S. cl< |, Sllll , 4 ..jlning.-n givil'a 
•.e.knmgen 52. nnslntils till komprcssnriis 
try ksida via hi snmliiigskanal 54 I »is- 
.Icrna .12 bringas sAlnnda dc frun ledi^ng- 
■14 lu.iiunande gaserna att alcrslroii.n.a till 
redan avgasadc skiflVrber-et inoni ,,mra- 
nii llau hnjerna 12 <.el V N. K„ del av dessa 

rMiominande gaser kunna avledas g,-n 

avlopp ,)<i orb en s.-iinling.skanal .IN Trim 
kanalcn CO in ( .in tied:, mnradc. ITh- all if- ! 
lamplig bebnndling gen.Mii k.Miden.sal ic.n '' 

Ivatlning ellcr aiulra proccsser nvlligyd- 
i-rsp. alcrledas till U-dningon :t|. KvcnliVdll I 
•:»:• kanalcrna 0(1 vara b..pk ( ,ppl.„|c iii.mI • 
■bngsKMlni,,^.,, ._, 4 . Iteslvn av ^.M-r,,., kim- ' 
under f,.iK : ,lt M,„ mn i n! . i n<111 , skinv , | 
•< |m.i.,s:, lagringar i pilar.ias IM liklniti- •' 
'"..a . kmilakl <,.,-,! sMflerbrru ,,„,,„ sck" ' 



I'erget pAgAr ,., l, dar ,|IK : , l' r ...,^ t ' '' 

fion.„„ Asla.lk..,,,,,,,,,.!,, ,v lillra.-MH h 

i "it k IT'. S ;" , " I,S Uri "*'« : "' •' 

en , . 'T , . ,,t ' , ' '., V: ' ' ,,ik: ' r "W'"»Wr. drU 
<" kids anslni,.,, 1 .11 ,,,v,. l ,, r „ i , t , s , lnl 

"men -12 I. i sls i, ,„, 

krds inndallaMdc ,,a,s,,,,,,, ,. s ,„, 1,1.-,.' 

ge sekl.nnerna 12 l| M „; ; - 

nin TT L r SA,,i,, !» — ^" llU. 

ning. kondensal,.,,, ,,,„ Iv.-.llning |„-lri:,s I,:,,, 
olj.n br.ngas , ;l .e,l, x ,„| 1; ., „ ilm ■ 
genoinslroinm.i s|. i| | ,., !„-, ltr ^ Ul 

•*«!""■■' I'"''^, lill ,„ Inl^n. |,:,nsp (ir , ,! 
.Ijegaser TrAn sK „l, ,i„ |<u|1(|( . . 
l;«K«n.., K en gen,„„ ,|,n sp„ lv ,.r| ( a„. „,,,„ , lv ', ', 
«a«T km,,,,,., a., p.vsl,,,, Vi d sid.n, av d,-,,„: 
» olverkan avs-s ,„„.,(,, I i,| t -,.li«| nppl i,„,i„ ... 

slalln.no „,,,, : , v^.sn i.,^1,, ,U I i skin, ,„.,. ,, 
uppkon.n.er allli.l pf, ..,,„„, ;iv ,-, v ,. r|rvH{ 
son. rAder i bcrgd vid avg.-.s,,;,,..,,, lMI .h" -': 
luster gen„n, gasla, |< ; ,„. in ,„. , 

K2t Vl! "!- "r^^ ,, "" :,S " :,r ' ' 

berget «,d, freT^rlagrade kalkbergel Iir i si.. 

awle fra.nslallda ..1,,-gas,.,-,,:, k „ m ,. ,, :l ,. (nr 

■Ml sa smaningom l:i,| <: , „, ,,, , |. if| .. . 

•spr.cknr , n, . •,, !<,•, , ,,v.,„pa sl< i | | Vrber^el Kn- 
j Igt upplinningen lylbs red:,,, av«asa|\kirrci- 
Lerg „,ed lilll. jal,, :IV ,.„ k..,,,,,,,.^,,. „„.,, 'V,. 
scr dar nljan redan ul vuimils. |),.| | ,, i< 

d sA s.dl : , | besh, ,-,v la.-kande gascr. s,„„ 
. t i ;r,; n,U-, ': U,:, ." : 'S"" Ibiriu,.,,,,,,, vinn.-H 

inl gt upplinningen den l.lnb lrn. all nlief.ir- 
lusler genon, lackage i kvlan n.inskas 

\Kl nljeiilvinniiig nr skiff,.,- kan del •„,. 
:«gas. alt beroende pa dr lr,„p tl ; ,l nrer ...I, 

ryrk. van.nder pyn.h,.,, :ivi . Ils 

lH;r„.-M,l,. p ; , ,|rn baM.glnl. (( vilken „,».- 

varmn.ngvn :,v skill,.,,, g,n,.„,ir,res. i.vn.lv- 
sen g^nnmfon-s ,„„(,, .„ | V sik.-,livk:, -H, 
kenusk;, U-lingHs.-r,,;, . , — !.,:,,(.• I ,'.rl,a I land,,, . 
S;« all ,,|,ka snl.slanv,,- „||, iM .,s i ,.|| l^anlila- 
'M balanslV.rballan.l,. I ill ,,,,,,,1,,, S:.l„„,|-, 
<;«n s,,,,, o„. m| , t .| : l „,. IJ , :i ^ 1(| . iv (|i-n n| _ 

Inldade |.v,,.lvsgas,„ „l v .,.s .„ valr. ,„ viss 
•lei ay densamma :ix ,„, la., .„ |, ..,,,|. :t ../i.-sl.-ik - 
■ u e kulval,-,. |.„ all W.Hii.,,.,, ..ijH.il.l.-,,,,),. 
kulxalrna p :1 g, „„,, , v v|(in . 0 |1|(l|l . u 

vikl k, .„„„:, ..,11 up,.,,, |,|| ...i,,,,,,. 
den lulala gasv..lvn,i ,,. 

Sjalva |.yr.d>spr......ss,.„ a, av ,„ s.i k,„„,,li. 

m.T | M:, ."m- : '" "-' ^" M.d,- I an 

" Sk , : .' '•'•"""^• l "Vl- pa. .11 . „ dvl.k wss ..... 
port,..,, iii. I1.mi .1,- ..lil.., I...l>al. „a ,'„,... 
.gger. I),-,, m,,,,,,, |,,|, ,,„„,.,, ., h|I 
I'ergel ■, ... I . .. .la ; ,s,-„ . 1% ,. v;|11 . 

^la.iidr Ir:..,. wl r. ., 
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IIU'III Kt'l d». 

i.i \iit\uur. Li.miiut enli.ij u | »| d i mi \ nv'M <.\. i • 
sk.iHil a\ \;ili;;is uell lallaiv k'>l\al>u i d.-n 
;tl 4- ii it 1 1 l;i ^im'M .ill pa\el'ka p\ I o|\ m-ii i den 
riklnin:; :ilt en lialans >dra\ai :itl atci'sl al kit 
ui"||<liii urNpruii:;li:;eii |»\rnlyN^.nfii> 
.vim m.i ii>;i lining. Delia I << i 1 1 a 1 1 a n d e lurde nai - 
inaSl kuilita liklla> \ id en li\ il rerin nun en- 
list It [t | tl'i II ll t Jl ^4* M iiN.illi ill* m\rkel lt'»^;i 
Iryek. under villi ;i s;nl;ill II > d iVli ll ^ litukar :;r- 
uuiuforas, i delta 1 : * 1 1 med rli t .fantli :: koiilakl- 
via i kalalysalui u, som mo j I i --ur ;ill inom 
rimlii; lid uppua elt niinuaude lill ell balaii- 
seral foi lialtande mellan de olika leak I iuiuT- 
ita vi«l pyrnlvsen. Diirvid binder niera kol \ id 
del ^enoiu ideriuforin^en I ill Ionia viilel, var- 
i^enuui i koksen k varlilix ande 1< * » I minskas 
till I'ti ru i a ii lor en kvaiilitaliv okniui; av dr 
ul jebildamlc i;aserua. 

Knlifcl uppfinniiif;en passerai de ,^asei", u r 
vilka uljan ulvunnils foist ^en»nn en poms 
lu-i-inas.sa, diir til jea vd ri vni n «■ redan itr I'ull- 
Ihii'ilail. Ilarunder furvarnies sa^da leaser, se- 
daii dr mulct* pa>sai;en i^cm i u i kondensor im It 
I vail urn nedkyll* till en I at; tempera I nr. mhii 
i praklikeu haller sii; otukrin:; ll' J eller la^re. 
Del- redan avj;asade sU ill erher^el orb den 
s|iilj\arnie mhii i della vnriiia lieri; k\arl;iin- 
naA eller pyrnlvsen, ulnylljas salnnda delvis 
for lur\ armuini; av de.n \ id py rulyseii med- 
verkamle ri rk u la I i» ms^a sen. Kinedau en La- 
llan -as' viii ineinnebalt iir relalivl lav;!. kan 
enli-l uppfmnin^en den kvanlilel -a.s. smu 
eirkuleras iiemende pa oinsliindi^belerna \al- 
jas sa. all dess vulyin npp-ar lill en a Hera 
:;an--;er den vid p\ rulyseii nyliildade f;asens vo- 
lyni. Hari-;enoin underlallas del reak lioiisl T»r- 
lupp. mhii liar o\an anlylts \n\ sa sail, atl ell 
lia^iiislurhallandc inom dc olika rcaklionei- 
na irke liclu'iver niirtnclse vii nppnas |ia i;rund 
av del stora ovcrskctll av Willare kolvalen oeh 
v;ile, stnii vul pyrolyson filinas I illi;aiii;lii;a. 
(ienom »lenna riklii;aro *>ascirkulalion inlra- 
der a ven iM 1'iirlia.llamlcl, all sadana kolva- 
len, stun lii;^a |»A ^riiiisoinr^del lor fori*as- 
ninj;»rn, l-illarc kuuna a\Toras ur skinVrlirr- 
i;el nie-l lilllijalp av den rikli^atc i;as* irk nla- 
lioneti. De lyn^sla kolvaleiia, som ulaii cirkn- 
li'iande i;:is kvaiiittva 4ieli forkoksas i her-el. 
U»rde- tlarfor med lilllijalp av t;asr irk ulat ion 
liell c Her ilelvis In int;as all nuail'olja den all- 
manna -assl romnin^en. I'ln 1 1 -I n pplinn itiL;en 
ska pas saledes -^enoiu iiil'iVraiule av en rirku* 
leramle j;as inom redan npp\arml skiller- 
f 



ini;. n\a ti i< • j 1 1 <l n- 1 r t :t \\ i ill lik.iir piu- 

dnkli'-o i\ tie ^in».in p\| t »|\v,M , | I ti 1 1 ak ladt- 
lUl.nidi- I- valen.i Sluili-t-n k.ni » I * " I lankas. 
dl d. n n|..i\i liei n ki.ipp ;i\ \. ii in skil I erk'ik.s. 
:yii'.ih \ ilkcn e i rk 1 1 1 al ii *i i n - a > i *»l r»nu mar pa 
mii \a_; till pvn »l \ s. im , :M |«l i >k it I rrliei ;^el . pa 
.;i uitil a\ Miia t'lini'iiia ( 1 1 1 1 nil m« >i u r h d:ii - 
Mini hnknippad kal at \ s.d <o \ n kao direkl i 
\i>n man nuttier en Ii vd I'eriiii; a\ Mini kok.seli- 

naiNlaklade kolvalen, n kxar^lannal i den- 

Natmiia, \arii;eniiin resU'iiiiiiNlen i form av 
LoU ii* din m-as. 

I slallt-1 fi'ir pyrnl ys^aserna enli^l --van kun- 
na andra ^i.ut, I. ex. genera 1 1 »r^a n kmnma i 
lia^a Inr asl ad k tun i na mJel av olika uiiskadc 
kemiska reaklioner under nied \ erU a n av den 
purusa \aiina .skiffem. 



Putcintansprak: 

I. Sail \id f<')ii;asnin^ av ul jeftMandc skil- 
lerhei^ in *iln under lil ll drandt: av varme f;e- 
iKiin i skifferlier^el iipp(at;iia kanalcr. kan- 
neleeknal ilarav, all sedan ell skifferparli ^t*- 
ni mi pvrulvs av^asals oeli lilixil pmosl. -^aser 
infi'iras i delta parti, medan tie! annu ttr 
vaiinl. -enmn andra i sk if ferheiL;el nppla-- 
na kanaler an viirinel itll < iii .selkanalerna oc!i 
alt deN.sa ^aser iii'o av sadan art, all de liarnn- 
dt r ntsallas fur kemiska reaklioner nlan for- 
luannin--; ined sk i f l'erlierp;et t jaii*d -orande mhii 
kal alysator. 

*J. Sail enli-t palenlansprakel I. kaniielee.U- 
1 1 : 1 1 ilarav. alt i sk ifferparl iel alerinfores al- 
ininstoiie en del av den under p\ rulyseii 
dade ^asen. sedan den -enom kondensal ion 
4'ller tvaltnin^ under avkylnin- lien'ivals sina 
ol jefora tide heslundsdelar. 

ii. Salt enlist palenlansprakel I, kanneteek- 
nal diirav, alt* den inforda «;asun i;enom en 
kotnpressorauordnin^ brin^as all slronnna j;e- 
niini ell parti :w redau av^asat va> in> skiffer- 
lier- for all darifran inliiras » annat liei -pai - 
ti. din uljentvinnin^ pa^ur. 

I. Siill enlist palenlansp! aken ! iJ. U it it - 
ueleeknal diirav. all en del av den aterinioi- 
da -asen ullages fran sk if ferhei *t;el innaii den 
nail den /.on, i vilken avxasnin- av skifier pa- 
#ir. medan en annaii del far passera iiven den- 
na /on. 

.V Siill euli^l na^ol av de ! ore^Aemle. pa- 
lenlanspraken. kiinneleeknat daiav, alt ^a.- 
serna inforas i skifferliet ^e*. -enom kaiiaier. 
som nndi*r pyrolysen I \iin>* ^\>>\ de smu ^:iv 
a vlopp. 
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Tr-.nslotion of ths clt-Im3 01' .iwediah r'atu.it .i^eclfica t Io;i 11^. 1^8 
Svanaka Skiff eroljeakt ieouluget , i rooro, .iwed';n. 

1, A prooeaa I ri tba gaairioutiun of oil-Oearing ahale rooka la 
altu while aup^lying beat through charmela bored in the rook, 
characterised in that when a ahalo portion he a been degaaified by 
meana of pyrolyaia and baa become poroua gaaea are introduoed 
in aaid portion, while it la atlll warm, through other ohannela 
bored in the ahale rook than the heat aupplylng ohannela, and that 
aaid gaaea are of auoh kind that they in the meanwhile are aubJeo« 
ted to ohealoel reaotlona without combuatlon, the ahale rook 
acting aa a oatalyat. 

2#* A proooaa aa claimed in claim 1, characterised in that at 
leaat a part of the gaa formed during the pyrolyaia la recycled 
into the ahale portion after that ita oil-bearing conatltuenta haa 
been removed by condenaatlon or washing with cooling* 

3«*A prooeea aa claimed in olaim 1, oharaoterlaed by that 
the Introduoed gaa by meana of a oompreeeor la oauaed to flow 
through a portion of already degaaified warm ahale rook to be 
introduced In another rook portion wherein oil la being recovered* 

1|» A prooeaa aa olalaad In any of the claims 1 to 5, characte- 
rised by tliat a part of the reoyoled gaa la dlaoharged from the 
ahale rock before it haa reached the aone, wherein the degaelfioe- 
tion of ahale la taking plaoe, while another part la paaaed alao 
through thia zone. 

5« A prooeaa aa ol aimed In any of the preoedlng olalma, 
oharaoterlaed by that the gaaea are introduoed Into the ahale rook 
througtj the ohannela aerving aa gaa outleta during the pyrolyaia* 
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